The mass survey examination in Miyagi Prefecture was started in 1960. At that time, according to the Ministry of Health and Welfare of Japan, the death rate of stomach cancer was the highest of all malignant neoplasms in Japan. The death due to stomach cancer occupied approximately a half of all deaths due to malignant tumors in Japan in 1960 (Table 1) . Medical treatment for gastric cancer had many unsolved problems and the five-year survival rate after surgery at that time remained around 9 to 30% (Walters et al. 1943; Lawton et al. 1951; Walters and Berkson 1953; Muto et al. 1968; Gilbertsen 1969 ). We also noticed that this survival rate appeared to be influenced by the degree of cancer cell infiltration. We thought at that time that the earlier the detection of gastric cancer, the better the prognosis. Unfortunately, symptoms of gastric cancer develop in rather late stages and many other gastric ailments, very common and benign in nature, manifest the symptoms indistinguishable from those of gastric cancer. It is of little use to wait for the patients' own initiative in asking for a with which the mass survey is done, a short summarized description of the mass survey program will also be given.
METHODS AND MATERIALS
In February, 1960, a specially designed diagnostic car was made to carry out the mass screening of the stomach (Yamagata et al. 1961 ). The car was equipped with a built-in photofluorographic apparatus.
With the help of official and private groups, a sort of anti-gastric cancer campaign was carried out and the mass screening technique was applied as the main method for cancer detection. Fig. 1 is the schematic diagram of the x-ray car and the photofluorographic unit which are now used.
Precaution was taken to minimize x-ray hazards both to the examinee and to the examiner by various devices (Dorph et al. 1970) .
The procedures of the indirect x-ray examination. The six exposure method was generally applied in the mass screening. The examinee was asked to take effervescent granules immediately before the examination, and six pictures were taken in various posi tions (Table 2) to cover all aspects of the stomach . The roll film 70 mm in width was used generally (Kauda 1967; Treichel et al. 1974; Bergmann et al. 1974 ). It took only 3 to 4 min to examine one person by this method. We did this for the purpose of minimizing economical expenditures and x-ray hazards without sacrificing diagnostic efficiency . By this method, we could cover 60 to 70 persons a day.
The x-ray films thus taken were examined by two specialists separately and the cases which required further detailed examinations were selected.
In Fig. 2 such indirect x-ray pictures are demonstrated and a suspicuous lesion (early stomach cancer Type IIc) is clearly seen on the posterior wall of the body in a double contrast radiograph (Fig. 2) . Screening process of stomach cancer. Approximately 82% of the initial examinees were thus screened out and 18% of examinees were screened in for further examinations ). The second step of the examination included a direct x-ray examination and a gastrocamera examination.
The cases thus screened in went into the third step where fiberscopic examination, cytological examination and biopsies were performed (Fig. 3) .
To analyze the effect of the mass survey two small towns were selected and a study was done in a retrospective way by comparing the mortalities due to stomach cancer of the mass survey examinees and non-examinees (Yamagata et al. 1971 ). In the following discussion, the data we have accumulated since 1960 in Miyagi Prefecture will be used. This prefecture is located in the north-eastern part of the mainland of Japan.
RESULTS
During the period of 14 years from February 1960 to March 1973, approxi mately 800,000 persons as a total examined and 1,427 cases of stomach cancer were detected. This is about 0.18%. Many other diseases were also found as accessory findings (Table 3) . When the data were analyzed against age and sex, it was found that stomach cancer was detected in 0.21% of males and 0.14% of females ex amined, and a tendency toward increase was noted with advancing age (Table 4 ). The actual number of cases examined each year and the actual number of the cancer cases found were presented in Table 5 . In 1972, approximately 80,000
persons were examined. This represents approximately 14% of the population over the age of 40 in this prefecture. The ratio of early cancer to all stomach cancers detected by the mass survey is shown in Table 6 . The early cancer occupies approximately a half of the stomach cancer detected by the mass survey technique. The stomach cancer cases detected by the mass survey examination had little complaint as demonstrated in Table 7 . At least a half of the cases were completely symptom-free. When we say the case had no symptoms, this means the examinee gave negative answers to the inquiry sheets distributed at the time of the examination. On that inquiry sheet, the presence or absence of epigastralgia, heart burn, gaseous eructation, nausea, vomiting, emaciation and stenotic feeling at the time of the meal was listed and the examinee was asked to check each item. Even if one of these items was answered positively, the case was classified as a case with symptoms.
In two different towns the rate of the death due to stomach cancer was ex amined retrospectively. The findings were presented in Table 9 . In this Table, group A means the group of population who received the mass survey examination and group B, the group which did not. Actual death due to cancer of the stomach was observed in 7 of 1,711 people who received mass survey and in 23 of 2,668 persons who did not in Onagawa town. In the town of Toyosato, cancer death due to stomach cancer occurred in 13 In observing the cancer cases detected by the mass screening method, we noticed another interesting finding. Among the cancers detected by the mass screening method many were of small size. When examined histologically, they showed cancer cell infiltration limited to the mucosa or submucosa. This particular group of cancer of the stomach is now called early cancer of the stomach in Japan (Table 5) . These early stomach cancers are important, for they demonstrate quite a different clinical picture and prognosis when compared with the cases of gastric cancer ordinarily seen in the out-patient department (Table 6 ) . In our experience in the out-patient department, symptom-free cases of gastric cancer were found only in 6.2%. If cancer of the stomach can be classified into two groups, namely preclinical and clinical depending upon the presence or absence of symptoms, then approximately a half of cancer cases are preclinical ones . This is an impor- (Table 7 ). In cases of early stomach cancer, symptom-free cases were found in 51.7%. A second characteristic of the gastric cancer found by the mass survey is a relatively high five-year survival rate. In 465 cases of stomach cancer detected during a 7-year period between 1960 and 1966, a follow-up study was conducted to evaluate the prognosis. The five-year survival rate was calculated in relation to the degree of infiltration of carcinoma in the gastric wall (Yokoyama and Nagayo 1972) . As shown in Table 8 , the five-year survival rate was 92.5% in the cases of carcinoma localized within the mucosa and 83.8% in the cases of carcinoma localized within the submucosa. The figures are remarkably high as compared with those for advanced cancer infiltrating or extending to the muscularis propria, subserosa, serosa or beyond (Table 8) . Furthermore, even the cancer cases which had cancer cell infiltration beyond the mucosa showed a higher survival rate than did those found in the out-patient department (Yamaguchi and Koshi 1971; Fujii and Saito 1973) . The cases of gastric cancer found by the mass survey which had cancer infiltration to the subserosa and serosa showed a five-year survival rate compatible with that of the out-patient department cases. This is again an important finding.
In Miyagi Prefecture, the present mass survey method can only cover approximately 14% of the population over the age of 40. In other words, 86% of the population over this age do not receive the benefit of the examination. This fact must be taken into consideration in the evaluation of the mass survey examina tion. If the mass survey examination is beneficial to the population which receive the examination, there should be a decrease of the death rate due to gastric cancer as compared with the group which did not. Such data were fortunately S. Hisamichi,?et al. Table 9 . Effect of mass survey in the number of death due to gastric cancer Table 9 clearly demon strate that such a decrease is found in the two towns. To evaluate the effect of the mass survey examination from another point of view, we looked into the cal culated death rate due to cancer of the stomach per 100,000 population in Miyagi Prefecture in two different years, namely in 1960 and 1970; the year when the mass survey examination was merely started and 10 years thereafter. Decreases in the death rate were found in both sexes as shown in Table 10 . The evaluation of mass survey effect is not easy (Phillips 1974) . Numerous factors may affect the results. There was a gradual increase in population of high risk during the past 14 years owing to an increase of higher age groups . Much progress was made in surgery and anesthesiology. New diagnostic apparatuses were introduced during this period. The mother group itself may have changed with the lapse of time, and our mass survey covered only 14% of the high risk popu lation. However, the data we have presented may indicate the necessity of the mass survey in detecting the preclinical cancer of the stomach and in increasing the five-year survival rate after surgery. Each parameter we have used in this evaluation gave a favorable result .
It should also be mentioned that in the evaluation of mass survey the follow ing factors must be considered: contribution to the understanding of the natural history of gastric cancer (Philip 1974) , narrowing the high risk population, the socio-economical gains from higher and earlier detection of the gastric cancer , the improvement of the diagnostic apparatus , etc.
